Background: The pineal gland (epiphysis cerebri) contains cords and follicles of pinealocytes and neuroglia. Objective: To determine the number of the pinealocytes and neuroglial cells per sq. mm of microscopic field in different age group in a Bangladeshi population to view the age related change. Methods: This cross-sectional study was done in the Department of Anatomy, Dhaka Medical College, Dhaka, from July 2009 to June 2010, based on the collection of 60 pineal glands from whole human brains of unclaimed dead bodies from the morgue. All the samples were divided into four age-groups: 15-30 years, 31-40 years, 41-50 years and >50 years. Histological slides were prepared by using routine Harris' Haematoxylin and Eosin (H & E) stain. The number of pinealocytes and neuroglial cells per sq. mm of the microscopic field were determined by point counting technique, using ocular micrometer. For statistical analysis, ANOVA and independent sample t test were used. Results: The mean number of pinealocytes and neuroglial cells were found 10875.00±649.75 and 606.31±94.52 in group15-30 years, 9738.83±761.35 and 631.57±94.52 in group31-40 years 31-40 years, 9637.78±382.02 and 568.41±69.57 in group 41-50 years and 8134.64±358.07 and766.31±248.00 in group >50 respectively. Age related significant differences were found in number of pinealocytes in 15-30 years vs 31-40 years, 15-30 years vs 41-50, 15-30 years vs >50, 31-40 years vs >50 and 41-50 vs >50 years. However, no differences were found in number of neuroglial cells among different age groups. Conclusion: This study showed progressive degeneration of pinealocytes with advancing age. However, no age related changes were found in number of neuroglial cells.
Introduction
he pineal gland (epiphysis cerebri) contains cords and follicles of pinealocytes and neuroglia 1, 2 .
T immunomodulation 5 and even the induction of malignancy 6 . However, in the literature, results are scarce about the existence of a relationship between pineal secretion and pineal size and/or tissue composition of the pineal gland 7 . To some extent, nuclear size had been used to assess varying degree of activity in the pineal gland in experimental animals 8 . Moreover, it was found in sheep that functional activity of pineal gland was related to the number of pinealocytes and not with their size 7 . Progressive degeneration of pinealocytes and, in some cases, reciprocal increase of neuroglial cells with advancing age was reported in humans 9, 10 , and a decrease in secretory activity of pinealocytes had also been observed 10, 11 . Hence, due to several controversial reports on pinealocytes from different parts of the world and unavailability of such work; in this regard, in our country, we proposed to investigate microscopically the effects of advancing age on cell population of the pineal gland among our local population, by using cadaveric material. The present study was done to determine the number of the pinealocytes and neuroglial cells in different age group and to correlate with the previous studies. The results of the present study are expected to be contributory to the information pool for the researchers in anatomy, physiology, pathology, radiology, neurology and psychology. 
Methods

Preservation of brains:
After collection of whole brain, 100ml of 40% formaldehyde solution was injected by using a 50cc syringe into the brain through the surfaces (superolateral and inferior surfaces). Then it was preserved in 40% formaldehyde solution for 15 days. After 15 days the pineal glands were collected from the preserved brains and the pineal gland fixed in 10% formol saline solution.
Procedure of collection of pineal gland from preserved brain:
After fixation of the whole of the human brain, the pineal gland was collected by the following steps:
At first, the fingers were placed in the medial part of the horizontal fissure of the left half of the cerebellum and it was separated. Thus the total of the superior and parts of the middle and inferior cerebellar peduncles were exposed. The thin layer of the white matter near the posterior border of the cerebellum was picked up by using a blunt forceps. Exposing the superior cerebellar peduncles, the pineal gland was identified in between the depression of the superior colliculi and observed that it was attached to the dorsal surface of the brain, at the junction of the midbrain and the diencephalon and inferior to the splenium of the corpus callosum 12 . An incision of about 1-2 cm was given through the splenium of the corpus callosum to approach the pineal region. The pineal gland was taken out from the diencephalon with a careful semilunar cut 9 . The pineal gland was cleared up from other tissues. Then, it was preserved in a small plastic jar containing 10% formol saline solution for further histological procedures. While selecting cadavers the researchers were cautious not to include samples from any decomposed body, any history of injury to the head, any suspected pathology of the pineal gland seen by naked eyes, and if the whole of the pineal gland is not available during dissection.
All the samples were categorized in four agegroups: 15-30 years, 31-40 years, 41-50 years and >50 years, according to Golan et al. 13 , for convenient description of their various age related changes.
Preparation of the slide: Tissue blocks were fixed in 10% formol saline in a plastic container. The tissues were washed in running tap water, dehydration was done with ascending grades of alcohol, cleared with xylene, infiltrated and embedded in paraffin. Paraffin blocks were cut at 5mm thickness and were stained with routine Harris' Haematoxylin and Eosin (H & E) stain. The light compound microscope which was used for the microscopic measurement was OLYMPUS CHB, made in Tokyo, Japan.
For estimation of the number of the pinealocytes and neuroglial cells per sq. mm. area of the microscopic field, 7 best prepared slides were taken from group 15-30 years, 31-40 years and 41-50 years, while 6 from group>50. Histological slides were examined under the light microscope in low magnification (×10 objectives, ×10 eyepiece). The stained tissue section on the slide was divided into three equal parts by a computer generated, photographically produced equal sized room over a transparent plastic sheet by drawing three lines which radiated from the centre towards the periphery at 10 o'clock, 2 o'clock and 6 o'clock position. Then, this sheet was fixed on the top of the cover slip by an adhesive tape. The centre of this sheet corresponded with the centre of the tissue section. From each triangular area, one microscopic field was selected near the centre for study. Thus from each slide, three different fields were chosen for counting the number of pinealocytes and neuroglial cells. The counting was done within a counting circle specially devised for this purpose. A counting circle of 5 mm diameter was printed on a transparent plastic sheet, which was cut to fit into the eyepiece of the light microscope. Thus, a black circular outline was superimposed over the actual microscopic field. The circle encircled few whole of the pinealocytes/glial cells, while other pinealocytes/glial cells were also included partially (one-half, one-fourth, three-fourths etc.) inside that counting circle. However, the rest of the cells were also seen. Considering this circle as the field to be studied (rather than the whole microscopic field), the portions of the follicles inside this field were taken in consideration by an eye estimate e.g. 1, 0.75, 0.5, 0.25 etc. From the three counts of three different fields of each slide, an average count was calculated for each slide. Thus the average counts of 90 fields for each group were available. The count was then converted into number per square mm by conversion measurement by means of an ocular micrometer and a stage micrometer according to Nurunnabi et al. 14 Data were expressed as mean±SD. The comparison between different age groups were done by One-way ANOVA and independent sample t test. All the statistical analyses were done by using the SPSS 13.0.
Results
The light microscopic examination of the samples of pineal glands showed that the parenchyma is composed of pinealocytes and neuroglial cells; former were arranged as cords or clusters and the latter as few scattered cells among them. Pinealocyte varied from round to oval in shape; their pale staining nuclei were also round to oval in shape and larger than those of the neuroglial cells (Figure 1 ). (Table I) . Age related significant differences were found in number of pinealocytes in 15-30 yrs vs 31-40 yrs, 15-30 yrs vs 41-50 yrs, 15-30 yrs vs >50 yrs, 31-40 yrs vs >50 yrs and 41-50 yrs vs >50 yrs. These results showed the progressive degeneration of pinealocytes with advancing age. However, no difference was found in number of neuroglial cells among different age groups (Table I) .
Discussion
Previous biochemical and physiological studies pointed to an age-related loss of pineal function. Morphological studies revealed increased connective tissue and glial cell numbers in the gland with ageing in experimental animals. Agerelated decrease in the number of pinealocytes with simultaneous increase in amount of glial fibers is also evident in humans 9,10,15 . Rabia et al. 16 studied thirty pineal glands from human cadavers ranging from 16 to 80 years of age. They found mean number of pinealocytes were 160, 151and 122 in age group16-30 years, 31-45 years and 46-80 years respectively. In their study the number of pinealocytes decreased with aging but the difference was not statistically significant. Besides, there was no change in size of pinealocyte soma and its nucleus. They reported that the number and size of pinealocytes, and their nuclei remained unaltered with advancing age. However, the findings of the present study differ with those of Rabia et al. 16 . In the present study, though age effect on progressive degeneration of pinealocytes were observed however, no age related changes were found in number of neuroglial cells. Several studies reported agerelated decline in pineal metabolism and function which may be due to decreased parenchymal cell numbers both in humans 17, 18 and experimental animals 15 . The findings of this study also supports this natural phenomenon of age related regression in the pineal gland.
Conclusion
This study concluded that the progressive degeneration of pinealocytes may occur with advancing age. Further studies with larger samples , advanced stereological technique and further analysis by correlating the structure with the function of the pineal gland using ultra structural study and serum melatonin level with advancing age in an advanced laboratory set up are recommended. 
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